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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long — 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACQ@OB) » 7 


Editor’s Comments 


After 98 Years, is the End of the Road for WWV Ahead? 
The fiscal year 2019 US Government budget does not 
contain funding for radio stations WWV and WWVB. 
I can’t believe this is happening, these are not frivolous 
installations. Here is some important WWV history 
from the NIST web site: Be ke 
“WWYV has a long and storied history that dates back to de. very Besintee of 
radio broadcasting. The call letters WWV were assigned to NIST (then called the 
National Bureau of Standards) in October 1919. Although the call letters WWV 
are now synonymous with the broadcasting of time signals, it is unknown why 
those particular call letters were chosen or assigned. Testing of the station began 
from Washington, D.C. in May 1920, with the broadcast of Friday evening music 
concerts that lasted from 8:30 to 11 p.m. The 50W transmissions used a 
wavelength of 500 M (about 600 kHz, or near the low end of today’s commercial 
AM broadcast band), and could be heard out to about 40 kilometers. A news 
release dated May 28, 1920 hinted at the significance of this event. ...Interesting 
possibilities, indeed! Keep in mind that KDKA of Pittsburgh, generally 
acknowledged as the first commercial broadcast station, did not go on the air until 
November 2, 1920. 
“On December 15, 1920 the station began assisting the Department of Agriculture 
in the distribution of market news to farm bureaus and agricultural organizations. 
A 2kW spark transmitter was used to broadcast 500 word reports, called the Daily 


(Continued on Page 48) 
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Cover: For the 60" Anniversary of NASA on July 29th, 2018, the Johnson Space 
Center Amateur Radio Club, (W5RRR) operated a 1958 vintage station consisting 
o a Viking Ranger, Courier and a Hammarlund HQ-145C receiver. Shown in the 
picture is Ken (K5RG) operating the station during the “NASA On The Air” 
fu JOTA) event that is a year-long special event. W5RRR is one of 12 NASA ham 
club stations participating in the event, which celebrates significant NASA 
milestones. (Photo Courtesy of Ken Goodwin, K5RG, Houston, TX) 
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The DX-40 AM-CW Transmitter 
(60 Years Old and Still Performing!) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym1@gmail.com 


Background 

Heathkit produced the DX-40 for a 
short period from 1958 to 19601. The kit 
sold for $64.95. This transmitter covers 
6 bands (80 — 10/11) for AM and CW 
operation. The Novice could use this rig 
for crystal-controlled CW and continue 
its use on CW and AM with a General 
class ticket and an external VFO. 


This transmitter is the last in the DX 
series that was painted in the silver and 
gray scheme. It was the first in the series 
to use the upgraded meter. This upgrade 
from an iron vane movement to a 
D’Arsonval-type meter improved the 
pointer’s movement during CW. 

The DX-40 restored for this article 
was purchased at a Maryland hamfest. 
The seller also had the matching VF-1 
VFO and wanted to sell the pair. After 
some negotiating I was able to purchase 
just the transmitter and told the seller he 


The new DX-40 incorporates the same high quality and stabil- 
ity as the DX-100, but is a lower powered rig, for crystal 
operation, or for use with an external VFO, Plate power input 
is 75 wee on CW, Perens the novice to utilize maximum 


final amplifier from 80 to 10 meters, even with an 80 meter 
crystal. A drive control adjustment is provided, and the 
function switch incorporates an extra “tune” position so the 
buffer stage can be pretuned before the final is on, and so 


...top quality at lowest prices! 


[NEW] HEATHKIT PHONE & CW TRANSMITTER KIT 


the operator can locate his own signal on the band. Tubes 
used are a 6CL6 Colpitts oscillator, a 6CL6 buffer, a 6146 final 
amplifier, a 12AX7 speech amplifier, a 6{DE7 modulator, and 
5U4GB rectifier. The modulator, incidentally, has plenty of 
“punch" for clear, strong phone operation. A switch selects 
any of three crystals, or a jack for external VFO. A high- 
quality meter with D'Arsonval movement mounts on the front 
panel for tuning. Whether you are a newcomer or an old- 
timer, you will find the DX-40 an ideal rig in its power class! 
Shpg. Wt, 26 Ibs, 


Figure 1: The DX-40 was advertised for the first time in January 1958 QST. Heath 
advertised it continuously there for 2 years after, but with a smaller display size. 
Matching equipment included the VF-1 VFO and the AT-1 antenna coupler. 
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could keep “Mr. Drifty.” I intend to 
restore this transmitter as close as possible 
to original condition. 

The as-received condition was very 
good despite the thick layer of nicotine 
on the case and the normal dirt found on 
the panel and knobs. All controls had the 
original Heathkit knobs and the original 
meter had the Heathkit logo on the dial. 

Internal inspection showed normal dust 
and dirt on the chassis and one tube had 
the Heathkit logo. Under the chassis 
were all original components, even the 
filter capacitors were original. There was 
no evidence of component changes or 
circuit modifications. Also, to my 
surprise, there were no wiring errors. 

Now that I’ve addressed all the “good” 
points there were several bad points. The 
fabrication workmanship left a lot to be 


desired. For some reason the builder 
thought leaving an inch of wire past the 
solder connections was a good thing. 

Underneath, there was one wire routed 
and smashed under the front shield’s 
partition (See figure 3). This wire 
connected to the meter. The meter has a 
complete metal shield installed on its 
back. The shield slides over the meter 
studs, but incorrect insulating self- 
centering washers were used here and the 
front ceramic wafer on the band switch 
had a slight crack. 

Power Supply 

The power supply is a common full- 
wave design with a choke-input filter. A 
5U4GB is the rectifier. The output uses 
two 40-ppF, 450-volt filter capacitors, and 
each capacitor is bypassed with a 20k- 
ohm, 10-watt resistor. These resistors 


+S AN SM EF ge 
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Figure 2: The front panel on this transmitter is exceptionally clean. All knobs and the 
meter are original. The operator has to remember the unusual positions of the Tune 


and Load controls. 
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Figure 3: All original components are seen in the bottom view. Close inspection shows 
the pinched wire routed under the front shield in the upper left-center corner. 


provide for voltage equalization and 
bleeding.” 

I usually replace old filter capacitors as 
a common restoration practice, but this 
time I took a different approach wanting 
to maintain originality. Each filter was 
disconnected and tested on a Heathkit 
IT-28 capacitor checker. Voltage was 
applied starting at 50 volts. At this time 
the power factor read 20% for each unit. 
“Power Factor is the measure of the energy 
loss in the imperfect capacitor. In filter 
capacitors, high Power Factors decrease 
the effective capacitance. ° 

The voltage was increased in steps, up 
to the working voltage of 450 volts for 
each capacitor. Each voltage level was 
maintained for 5 minutes. This reforming 
resulted in the reduction of the power 
factor to zero percent. The leakage also 
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stabilized at an acceptable level. The 
original filter capacitors were deemed 
acceptable and left in the transmitter. 

To further insure the usefulness of the 
original capacitors, ripple voltage was 
measured. With a key-down high voltage 
of 600 volts, the ripple measured 8 
VRMS. This level of ripple, expressed in 
percent, is less than 2%. Quoting an 
ARRL handbook, “The maximum ripple 
for a CW transmitter is 5%.”4 

One of the goals for this project was to 
restore the transmitter to original 
condition wherever possible. A two 
conductor power cord with a two prong 
plug is original equipment and will 
remain. To minimize the shock risk, the 
voltage from chassis to commercial 
ground was measured for each plug 
position. One side measured 4.7 volts 
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Figure 4: The power 
transformer, the “Tune” 
control, and bleeder resistors 
for the two filter capacitors 
are in the foreground. 


and the other was 18 mV. 
Using a magic marker, the 
plug was marked to show 
which side of the plug should 
be inserted into the house 
wiring’s grounding receptacle 
to maintain the 18 mV 
reading. 
Oscillator — Buffer 

The oscillator-buffer stage 
uses two 6CLG power pentode 
tubes. The input to the 
oscillator can be one of three 
crystals ora VFO. The crystals 
are controlled by a DPDT 
rotary switch mounted on the 
rear panel. Access to the 
crystals is via a trap door in 
the cabinet rear.? 

The crystal-VFO switch 
positions weren’t labeled. The 
switch actually has ten 
positions. Since it wasn’t 
labeled, understanding the 
four operational positions 
took some time to figure out. 
Heath engineers wanted to 
make sure there was no 
interaction between the 
crystals. This was achieved by 
lifting both crystal leads. The 


Figure 5: The foreground 
shows the power supply filter 
choke and the 12AX7 speech 
amplifier tube. Notice the 
proximity of the output coil 
to the grounded base of the 
6146 PA tube. 
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Figure 6: The rear chassis contains the power cord, accessory socket, Crystal-VFO 
switch, ground lug, VFO input, and a microphone input. The three crystals are 
accessible via a trap door in the cabinet rear. 


four positions have now been identified 
using black-on-clear labels as in figure 7. 

The two oscillator-buffer tubes are 
placed in series across the 600 volt B+ 
line. This is rather an unusual design that 
saves one B+ dropping resistor and in my 
opinion is very clever. This design places 
the buffer’s cathode 300 volts above other 


tubes. To prevent heater-to-cathode 


Figure 7: The ten position Crystal-VFO 
switch was identified and labeled, 
showing the four operational positions 
using black-on-clear labels. 
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breakdown, the buffer stage uses a 
separate filament supply. 

The oscillator circuit uses a Colpitts 
“hot-cathode” design that is rich in 
harmonics. Sufficient final amplifier grid 
current is obtained when either a 80 or 
40 meter crystal is used for all the bands. 
The transmitter has only one internal 
adjustment. This is a 40-meter, slug- 
tuned coil in the oscillator’s plate lead. 
The coil is adjusted, one time only, for 
maximum PA grid current on 10 meters. 

The output of the buffer stage is a pi- 
network with a small value variable 
capacitor on the buffer’s plate. This 
capacitor is the “Drive” control, operated 
with a small red knob on the front panel. 
This output network insures the proper 
crystal harmonic is selected for the desired 
band. 

Final Amplifier 

The final amplifier uses the legendary 
6146 beam power tube. The tube is self- 
biased with a 27k-ohm, 1-watt resistor in 
its grid circuit. The output uses a pi- 
network with a 68 pF capacitor connected 
to the tuning capacitor for 80 meter 
operation. The variable loading capacitor 
is 900 pF.? My testing showed the need 
for additional fixed-loading capacity to 
improve the dip on 80 meters.” A good 
modification would be to just add another 
100-pF fixed capacitor to the 80 meter 
band switch terminal. 

The multi-tapped pi-network coil is 
connected to a ceramic feed-thru insulator 
on each end of the coil. If the feed-thru 
isn't properly installed intermittent 
operation will be the result — and that 
was the case with this DX-40. This was a 
major restoration area as each feed-thru 
was loose. 

The spacing between the pi-network 
and the metal base of the 6146 is small. 
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Figure 8: The modulation envelope shows 
the capability of the screen modulation. 
This waveform was taken using an audio 
generator feeding a low-to-high 
impedance transformer. An oscilloscope 
is required for correctly setting the 
undistorted maximum modulation. 


The chance for a short is high because the 
base is grounded. There is enough “play” 
in the coil for proper alignment providing 
adequate spacing. 

Tuning and loading the final amplifier 
is somewhat unusual. The Tune and Load 
controls are on opposite sides of the panel 
from most any transmitter I’ve used. It 
took some time to realize the PA wouldn’t 
dip with the load control! 

Modulator 

The screen modulator uses two tubes. 
A 12AX7 hi-mu, twin-triode is the speech 
amplifier and a G6DE7 dual triode is the 
driver-modulator. The 6DE7 is an 
interesting dual triode. The first triode is 
rated for 1.5 watts and the second is 7 
watts. The modulator tube is biased to 
limit the screen voltage to the final 
amplifier, thus resulting in a lower resting 
carrier on AM. The final amplifier’s 
screen voltage will vary with modulation 
giving a controlled carrier effect.” 

The final amplifier can be over 
modulated. The modulator was tested 
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Phone and CW Facilities 
at Low Cost 


DX-40 PHONE AND CW TRANSMITTER 
KIT An outstanding buy in its power 
class the DX-40 provides both phone 
and CW operation on 80, 40, 20, 15, 11 
and 10 meters. A single 6146 tube is 
used in the final amplifier stage to pro- 
vide full 75 watt plate power input on 
CW, or controlled carrier modulation 
peaks up to 60 watts for phone opera- Model Dx-40 
tion. Modulator and power supplies are 


meter. Shpg. Wt. 25 Ibs. 


Heathkit @495 


built in and single-knob bandswitching is combined with the pi 
network output circuit for completing operating convenience. 
Complete shielding to minimize TVI. Provision is made for three ; 
crystals and external VFO. Uses D’Arsonal moyement panel ; 


HEATHKIT ham gear is 
designed and tested by 
licensed ham engineers 


Figure 9: This is a scan from the 1958 Heath Flyer, showing the DX-40. (Scan Courtesy 


of Dave Ishmael, WAGVVL) 


using a low impedance audio generator 
feeding a low-to-high impedance 
transformer. 

The best way to set up the modulation 
is with an oscilloscope and varying the 
final amplifier’s loading control. Since 
there is no audio gain control, I can well 
imagine how the audio sounded with a 
new operator in the ‘50s. 

Accessory Socket 

The rear chassis contains an eight pin 
octal accessory socket. The socket is 
identified as follows: 


1 = ground, 
Du 0,5 Vie 
3 = NC, 

4 = B+, 


5 and 6 = 120 VAC antenna relay, 

=INGs 

8 = VFO input. 

Performance 

The transmitter performed as expected 
using either a 40 or 80-meter crystal. The 
only exception was when using an 80 
meter crystal for the 10/11 meter band. 
Only 0.9 mA of grid drive was available 
with no power output. 

With the 80 meter crystal on bands 80 
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to 15, the grid drive ranged from 1.8 mA 
to 1.5 mA. The cathode current was 125 
mA for all bands and the power output 
ranged from 40 to 22 watts. 

With the 40 meter crystal on bands 80 
to 10/11, the grid drive was 2.1 mA. The 
cathode current was 125 mA and the 
power output ranged from 42 to 32 watts. 

A Caution 

A final comment is a word of caution. 
Like most vintage transmitters of this 
period, there is high open-key voltage. 
This transmitter measured 325 volts 


across the key. 
References: 


1. Chuck Penson, WAZZIR TOS: 
Heathkit-A Guide to the Amateur Radio 
Products 

2. Heathkit Company, Amateur 
Transmitter DX-40 Manual. A partial 
copy was supplied by WAGVVL, Dave 
Ishmael. 


3. Heath Company, 12-1969, Model 


IT-28 Assembly Manual 
4. ARRL, The Radio Amateur’s 


Handbook 50“ Ed, 1973 
ER 
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The Heathkit AR-3 4-Band Communications Receiver 
A “Mysterious” Find on eBay 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 
Tustin CA 92780 


daveishmaelatcox.net 


According to Chuck Penson’s book 
Heathkit - A Guide to the Amateur Radio 
Products, Second Edition, the Heathkit 
Model AR-3 4-band communications 
receiver was released in 1956 and ceased 
production in 1961. The 1956 Heathkit 
catalog, on page 37 says “The brand new 
Heathkit Model AR-3 Receiver.” It sold 
for $27.95. The optional cabinet was 
$4.50. The AR-3 covers 550 kHz to 30 
MHz in four bands and it replaced the 
previous models AR-1 (49-51) and AR- 
2 {52 ta): 

The AR-3 is a “souped-up” version of 
the “All-American Five” (AA5) design by 
just adding 3 bands for the 550 kHz - 30 
MHz coverage. Unlike the AAS, it as 


1000 1100 200 30 400 1500 
rt Fc 
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Figure 1: Here is the as-received AR-3 that is the subject of a “mystery.’ 


transformer-powered but the basic design 
is AAS all the way. The front-end uses a 
12BE6 that doubles as a mixer, a 12BAG 
IF amplifier, anda 12AV6 triple-purpose 
stage; a diode-detector, audio amplifier, 
and a BFO. The audio amplification is 
handled by a 12V6. The rectifier is a 
eae eS 

Obviously, there are additions to the 
basic AAS design: electrical bandspread, 
noise limiter (with a slide switch on the 
rear panel), switchable AVC, RF gain 
control, phone-standby-CW switch, 
audio gain, and antenna trimmer. A five 
inch speaker is installed on the left side of 
the chassis. A headphone jack is available 
on the rear panel. An accessory octal 
socket is available on the rear panel for 
powering a “Q” multiplier like the model 
QF-1. Connection of the QF-1 to the 
AR-3’s IF circuitry is through an RCA 


phono jack, also on the rear panel. Since 


2 
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the QF-1 uses a single 12AX7, its power 
requirements (12.6 VAC at 0.15A and 
150-300 VDC at 2 mA) are easily handled 
by the AR-3’s power supply. However, I 
would not use the AR-3’s accessory socket 
for anything buta QF-1, or similar power 
requirements, as there isn’t enough 
margin in the AR-3’s power supply. 
Having said that, the 1956 catalog 
indicates that the accessory socket will 
provide 250 VDC at 15 mA and 12.6 
VAC at 300 mA. 

My first exposure to an AR-3 was when 
I was a sophomore at Valley High School 
in Albuquerque, New Mexico, during 


the start of the school year in 1959. I 
stopped by a ham friend’s house on the 
way home from school. His shack was in 
the garage. His receiver was a Heathkit 
AR-3, except it didn’t have a cabinet. 
Sitting there with its shiny copper chassis 
looked just sooooo cool! It wasn’t until 
2005, though, that I finally got my hands 
on an AR-3. I let it go soon after, so this 
is my second AR-3. 

I “troll” Heathkit auctions via eBay on 
a mostly daily basis. You just never know 
what you're going to find. I typically 
check on AR-3s just to see what kind of 


condition their copper chassis is in. Many 


HEATHKIT COMMUNICATIONS-TYPE 


KIT 


> 
> 


10 


FEATURES 


Covers 550 ke to 30 me in four 
bands. 


Slide-rule dial- electrical band- > 


spread — ham bands marked. 


The Heathkit Model AR-3 Receiver features improved circuitry, and improved 
physical layout. The net result is increased sensitivity and selectivity, coupled 
with more flexible overall operation. Performance of the AR-3 is really out- 
standing, especially in view of its low kit price. 
New High Q slug-tuned coils are used in the front end and an antenna 
trimmer has been added so that the front end may be peaked to a particular 
signal on any of the bands. The coil layout permits easy alignment from 
above the chassis. Re-designed oscillator coils result in increased conversion 
transductance through the mixer circuit, and new-type IF transformers allow 
a better bandpass curve, and’ more gain. The tuning capacitor is shock 
mounted, and the overall layout eliminates ground loops, shortens important 
lead lengths, and makes for easier assembly. 


> Separate RF and AF gain controls 


—antenna trimmer—noise limiter, 


Slug-tuned coils and efficient IF 
transformers for good sensitivity 
and selectivity. 


Transformer-operated power sup- 
ply for safety and high efficiency. 


SHPG. WT. 
712 LBS. 


PS 5: / oe Incl, Fed, 
Excise Tox 
{LESS CABINET) 
$3.08 DOWN 


MODEL AR-3 


$2.58 MO. 


AN OUTSTANDING PERFORMER FOR THE PRICE 


PHYSICAL LAYOUT: The AR-3 is 
designed for high circuit efficiency, 
and for convenience in construction. 
Note: A signal generator is highly 
desirable for final alignment after 
assembly. 


Covering from 550 ke to 30 me in four 
bands, the Model AR-3 uses a 12BE6 oscil- 
lator and mixer, a 12BA6 IF amplifier, 
a 12AV6 second detector, AVC, first audio 
amplifier, and reflex BFO, a 12A6 beam 
power output tube, and a 5Y3 rectifier. 
Bandswitching eliminates coil changing. 
Provision is made for main tuning, band- 
spread tuning, phone-standby-CW switch, 
headphone jack, antenna trimmer, noise 
limiter, RF gain control and AF control. 

Two dial lights are provided to illumi- 
nate the tuning dial softly, while accessory 
sockets are provided on the rear of the 
chassis for using the Heathkit Model QF-1 
Q Multiplier. Accessory socket is handy, 
also, for operating other devices that re- 
quire plate and filament potentials. Will 
supply +250 VDC at 15 ma and 12.6 VAC 
at 300 ma. 

Slug-tuned coils allow close tracking ad- 


justments. BFO circuit is more stable and 
delivers greater audio output when receiv- 
ing CW signals. The standby switch pre- 
vents voltage surges and resulting audio 
blasting during switching. Ceramic bypass 
capacitors have been freely used to reduce 
stray coupling in signal circuits. In all, the 
new Model AR-3 offers tremendous im- 
provements over the previous model and is 
a fine receiver for the beginning amateur, 
short wave listener, or for anyone whose 
listening interest extends beyond the 
standard broadcast band. 


CABINET: Proxylin impregnated fabric-covered 
available for AR-3. Includes aluminum i 
reinforced speaker grille, and protective rubber 
feet. Attractive and practical. Measure 1214” W. 
x 634" H. x 7%% D. No. 91-15A. $4 95 
Shpg. Wt..5 Lbs.(50c Down, 42c ° 
Month) 


Figure 2: This is a partial scan of the AR-3 page from the 1957 Heath catalog. 
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are almost black, a trait shared with the 
Heathkit AT-1 CW transmitter. So, as I 
clicked on this AR-3, it stood out like a 
“sore thumb.” At least it stood out for 
folks familiar with Heathkits! The first 
thing that caught my eye is that the AR- 
3 was built entirely using Phillips-head 
hardware! The seller indicated that it was 
factory-wired but inspection showed it 
was definitely not factory-wired! It was 
wired with multi-colored wire, the 
“Slinky-like” Heathkit Spirashield was 
replaced by shielded wire, and the power 
transformer had been replaced with a 
larger power transformer and two new 
mounting holes had been added to 
accommodate the transformer’s larger 
footprint. Its copper chassis was almost 
pristine and whoever built and wired this 
radio was a real craftsman. The wiring of 
most AR-3s, including the one I owned 
in 2005, are real “rat’s nests!” This was 
by far the best-wired AR-3 that I have 


ever laid my eyes on! The auction was 


corrosion is visible. 
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Buy-it-Now, and I wasted little time doing 
exactly that. 

As received, the packaging for FedEx 
was superb, and it was a local shipment, 
and free! The copper chassis was nearly 
pristine with just a slight patina that 
dulled its shine (Figure 3). Its cabinet, 
however, had its share of battle scars. An 
“inventory” of the AR-3’s components, 
however, deepened the “mystery” of this 
radio: 

¢ The bulk of the Heathkit components 
were date-coded such that the kit was 
pulled no earlier than early 1961, toward 
the end of its availability. 

¢ The power transformer was Heathkit 
P/N 54-3 and was date coded “7015,” a 
1970 date. This transformer is used in 
the Heathkit AR-2, and was new when it 
was installed in the AR-3. It wasn’t a 
“pull.” 

¢ There was a liberal amount of Teflon 
tubing used on component leads, even at 
places where it wasn’t needed. 


Figure 3: From the rear, the AR-3 chassis looks like it was recently assembled and no 
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¢ The filter capacitor was a Mallory 
dual 20-pfd, 450-volt unit and a single 
20-pfd, 25-volt unit. It was date coded 
“9447,” a 1994 date. So, the earliest it 
could have been built was early 1995! 

¢ However, after having my face “up 
close and personal” under the chassis for 
several days, the wiring had that “just 
built” look. There wasn’t a scintilla of 
dust under the chassis. I just “felt” like it 
had been recently built. 

e Another easy clue that this wasn't 
built in 1961 was a clearly “modern” 1- 
watt, carbon-film resistor across the 
headphone jack. 

¢ Typically, when I “restore” a piece of 
Heathkit equipment, its gray line cord is 
beyond saving, fora laundry list of reasons 
over the years. This AR-3’s gray line cord 
was as-new! 

At first-blush, replacing the AR-3 
power transformer (P/N 54-36) with the 
AR-2’s P/N 54-3 transformer is an “odd” 
choice. The 54-36 has a 500 VCT HV 
secondary, while the 54-3 has a 700 VCT 
HV secondary. The builder was aware of 
this as he increased the original 2.7-k, 2- 
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Figure 4: The AR-3 dial is all lit up, out of the cabinet that was an option. 


watt resistor between the two 20-pfd 
filter caps to a 6-k, 5-watt “cement block” 
resistor (with a 1976 date code of “7629”) 
to reduce the B+ to all stages other than 
the 12V6 audio output stage. Since this 
is a recent build, I’m assuming that the 
power transformer was missing from the 
AR-3 kit prior to the build, and this is a 
situation I have personally encountered. 

There is an idiosyncrasy to the AR-3’s 
mechanical design that I don’t care for. 
To remove the AR-3 from its cabinet, 
you have to loosen the setscrew on the 
dial for the bandspread. There is an access 
hole on the bottom of the cabinet. 
Removing it isn’t the problem. When 
putting the AR-3 back in the cabinet, 
however, it takes a bit of trial and error 
with that setscrew and dial so that it 
properly indicates 0-100. 

The first thing I did, before power on, 
was to clean the switch contacts with 
DeoxIT D5. Electrically, the radio 
functioned at power-on, but it had an 
intermittent “gremlin” in the RF/IF/ 
detector loop that prevented me from 
aligning the IF stages. Finally it settled 
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down, and using my newly acquired 
Heathkit TO-1 test oscillator, I peaked 
the IF stages at 455 kHz and aligned the 
dial on AM at 600 and 1400 kHz. Bands 
“B” and “C” on the dial were verified 
using a Paco G-30 RE generator, and the 
dial was very close. In fact, the overall 
alignment of the radio was very close. 
The one thing I did notice was that at the 
top of bands “A” through “C” the 1-10 
pF trimmer capacitors were all at 
minimum capacitance, which kept the 
top of the dial readings from being spot- 
on. I didn’t bother with band “D” and I 
never solved the intermittent gremlin as 
it kind of went away! 

At 115 VAC line, the B+ measured 
375 and 250 VDC with measured ripple 
voltages of 12 volts P-P and 150 millivolts 
P-P, respectively. However, at power- 
on, the B+ at pin 8 of the 5Y3GT 
measured 452 VDC before the other 
tubes warmed up and started drawing 
power, reducing the B+ to 375 VDC. 
What this means is that for line voltages 
greater than 115 VAC, the filter cap’s 
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Figure 5: The AR-3 is a basic “All American 5” receiver with switched shortwave coils. 
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maximum voltage will be exceeded for a 
few seconds during power-on. After two 
hours of operation, in its optional cabinet, 
the power transformer is too hot to touch, 
and it’s mot because it’s an AR-2 
transformer transplanted into an AR-3. I 
fully characterized the transformer (P/N 
54-3) and after measuring its excitation 
profile and resistance measurements, I’m 
not at all surprised by its temperature 
rise. Keep in mind that this temperature 
rise is with nothing connected to the AR- 
3’s accessory socket! My personal opinion 
is, that aside from (say) a QF-1, an owner 
should not be powering any piece of 
equipment using the AR-3’s accessory 
socket! 

So, how does the AR-3 “hear?” During 
the evening hours, with the plasma TV 
and computers turned off, it hears pretty 
well on the AM BCB. By comparison, I 
did side-by-side listening tests between 
the AR-3 and a Sears Silvertone Model 
15. The Model 15 is an octal-based AA5 
design with an added 12SK7 REF stage. 
The Model 15 won hands-down, but the 
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AR-3 does very well with that “naked” 
12BE6 connected to the antenna! I did 
listen to the 80M and 40M ham bands 
and heard plenty of signals. One thing I 
did notice in those side-by-side tests is 
that the Model 15 has superb audio 
quality compared to the AR-3! The AR- 
3, with its “communication quality audio” 
would never make it as a “bedside” radio 
in my home! 

What about its use on the ham bands? 
Readers familiar with the AR-3 know 
that it has a poor reputation as a ham- 
band receiver. It has very poor short and 
long-term stability. Also, the tracking 
accuracy of the dial is poor for precise 
determination of the frequency. (The 
Hallicrafters S-53 or S-38E aren’t much 
better.) Historically, you need to look at 
the AR-3’s “mission” through a 1956- 
1961 lens. In 1957, the AR-3 sold for 
$30.75 and the case was an extra $4.95, 
for a total of $35.70. (Most ham shack 
photos of that period showed AR-3s with 
their optional cabinet.) By contrast, a 
Hallicrafters S-38D sold for $49.95, and 
its more expensive brother, the S-53A, 
sold for $89.95. Truly entry-levels 
receivers like the National NC-88 or the 
Hallicrafters S-85 each sold for $120, 
both of which were financially beyond 
the reach of many Novices (including 
yours truly). As a result, the AR-3 was 
very affordable, and many wannabe hams, 
SWLs, and Novices “cut their teeth” on 
the AR-3. In spite of its “negative press,” 
many Novices did quite well with the 
AR-3, with one Novice in CQ’s Novice 
column working 29 states (January 1958 
CQ. mage 77): 

Stability-wise, you re still dealing with 
a “souped-up” AAS receiver. All the 
frequency-determining coils are wound 
on phenolic coil forms. Take 80M as an 
example. The Novice bands were 3700 
to 3750 kHz — that’s a 50 kHz slice of the 
80M band. In those days, it was standard 
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operating procedure to transmit on your 
crystal frequency and then scan the entire 
80M Novice band fora response. It wasn’t 
unusual for a QSO to be occurring at 
opposite ends of the band! On 80M, 
once the main tuning is set, the AR-3’s 
bandspread covers approximately 158 
kHz. As a result, the 80M Novice band 
covers just 32% of the bandspread’s 
rotation. In addition, if the Novice was 
to start using his AR-3 at power-on, the 
AR-3’s warm-up drift could easily 
approach 6 kHz the first half-hour. 

The AR-3’s long-term stability isn’t 
any better as it never stops drifting. After 
2 hours, it drifted more than 10 kHz 
from a cold start, although the majority 
of that drift occurred during the first 
hour. I’m sure that the temperature rise 
of the AR-3’s power transformer is 
responsible for a big chunk of the AR-3’s 
stability problems! When I recall what 
my skills were as a beginning Novice in 
1960, I think using the AR-3 would have 
been a “challenge.” 

Finally, like the AR-2 power 
transformer, the AR-3’s case seemed to 
be at odds with the kit’s history. I don’t 
believe it was included with the kit, but 
was obtained later. It just has too many 
“battle scars.” I cleaned the outside of the 
gray fabric-covered cabinet, and applied 
a coat of Meguiar’s Supreme Shine Hi- 
Gloss Protectant. For now, this project is 
a wrap. 

Notes and References: 

1. Chuck Penson, WA7ZZE, 2003, 
Heathkit - A guide to the Amateur Radio 
Products - Second Edition, page 59. 
Chuck indicates that the AR-3 was 
discontinued in 1961. 

2. Lewis G. McCoy, WITGPIi95G; 


The Heathkit Q Multiplier, QST, April, 
1956, page 39. 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST.6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 ke daily, Mornings Only at 6:00 AM MT MT, QsxX 
K@OJ 

Collins Collectors Association Nets Quoted from the 8/18 CCA Signal Magazine: Sunday 14.263 Mc @ 2000Z. SSB nets 


held Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. Fridays 3895 kHz PM PT. The CCA First- Wednesday AM Night has 
been on hold until September due to heavy static levels. For Sept. check + 3880 kHz at 6- 8 PM in the East, 7 PM in the 


Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W4W'TO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9ISQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM 0n 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc + /- QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (W A5IGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q) 1st Wed, George (WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Steve (KF6SYD) 4th 
Wed, Vic (K6IC) if 5th Wed in a month. 

Westcoast Military Radio Collectors Net: Sat.@ 2100 Pacific Time 3985 ke + /- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 kc (+/-25 Kc) @ 1800Z. Alternate 3760 ke, +/-25 kc. QSX Dave (VA3ORP). 
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A Heising 40 Watt AM Transmitter 


By Phil Legate, ACWOB 
Marion, IA 


are@reagan.com 


Control grid and Heising modulation 
were the first viable AM modulation 
systems'. The Heising’s (Constant 
Current System Circuit) overall power 
efficiency was low (compared to more 
modern systems) due to the fact that a 
Class A stage was needed to vary current 
through an inductor in order to develop 
a modulating voltage for the final. Overall 
system efficiency was stated on page 338 
in reference 1 as approximately 65%. If 
the final was a triode, it also suffered 
from a low percentage-of-modulation. 
When the power tetrode was developed, 


a higher percentage-of-modulation could 
be developed by modulating both the 


screen and the plate. 


The World Radio Labs (WRL) Globe 
Scout models 65A (the kit) and 66 were 
few of the amateur transmitters that 
incorporated the Heising modulator 
circuit. WRL used a Class A 6L6 as the 
modulator, a 7 Henry choke, and a 6146 
Class C power tetrode final. The final’s 
screen was modulated (somewhat) by 
coupling some of the audio to a voltage 
divider at the screen grid. Unfortunately, 
not enough audio was coupled to the 
screen grid to increase modulation 
efficiency. W8JI had some comments on 
his web site? regarding the Globe Scout’s 
Heising circuit that piqued my interest in 
the subject of Heising modulation. 

In this article, I have developed a 
Heising modulated transmitter using 
6DQ5 horizontal deflection amplifier 
(also known as “sweep” tubes) in both 
the modulator and the final, with an 


Figure X: The authors’s Heising transmitter was built on a 12 x 8 x 3” test chassis. 
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output power of up to 43 watts covering 
80 to 20 meters. (Sweep tubes in 
deflection circuits are pulse amplifiers 
that operate in Class D mode. For 
horizontal sweep tubes, the ratings are 
based on 15% of the NTSC scanning 
cycle or 10 microsecond duration 
conduction pulses. Here, I have 
attempted to stay at — or below — 35% of 
the design-maximum values for specific 
parameters). 

Power is controllable in case the 
transmitter is fed to a linear amplifier. 
The 6DQ%5 is a real workhorse because of 
its high emission currents, high screen 
currents, high plate voltage capabilities, 
and its relative immunity to mishaps in 
experimentation and mis-tuning. In 
addition, its present-day cost is at — or 
below — that of 6146s. I also discovered 
that Sylvania 6DQ5s had better 
performance compared to other brands°. 

The goals here were to find the voltage 
and current operating points for the 
screen grids of both the final and the 
modulator circuits for lowest distortion 
and highest modulation percentage, since 
they were operating in different classes. 
The Class A modulator required 2.3 mA 
of screen current at 130V and the final 
requiring about 8.5 mA of screen current 
at 135V, or 1.2 watts. The maximum 
screen power is limited to 3.2 watts. The 
final’s control grid current was set to 
approximately 2 mA for 40-watt output 
operation. 

It was also interesting to find the 
modulator’s plate current was about 73% 
of the final’s plate current, close to the 
theoretical 75% of the Heising 
calculations on page 345 of reference 1. 

This choke was a 10H off-the-shelf 
power supply unit from Hammond and 
worked very well. Recall that the choke, 
being part of the constant current system 
circuit, has to pass both the modulator’s 
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Raymond Heising, 1922 

Engineer Raymond A. Heising was 
born August 10, 1888, at Albert Lea, 
MN. He received a degree in electrical 
engineering from the University of 
North Dakota in 1912 and the master’s 
degree from the University of 
Wisconsin in 1914. After graduation, 
Heising began his work with Western 
Electric and then Bell Telephone 
Laboratories. He played a major role 
in the development of radiotelephone 
systems for military use in WWI and 
for transoceanic and maritime ship- 
to-shore public-service use. He 
invented several radio modulation 
systems such as grid modulation and 
the rectifier modulation system as used 
in Class C carrier telephony, and in 
particular the constant-current or 
Heising system discussed in this 
article. He wrote the book Quartz 
Crystals for Electrical Circuits: Their 
Design and Manufacture in 1946. He 
was a member of the I.R.E. (forerunner 
of the IEEE) and the American 
Physical Society. 
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plate current as well as the sum of the provide extremely lowripple voltages and 
final’s plate and screen currents, so a __ the shunting of RF. 


choke of 300 mA was used and ran cool. 
Each stage is “last-chance” filtered to 
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Figure 1: The 12AX7 Speech Amplifier Stage 
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Figure 2: This is the alternative speech amp using less costly tubes. 
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Figure 3: The 6DQ5 Heising Modulator 


The Schematic Drawings 

There is a fair amount of detail shown 
on the schematics so general text 
comments are used to introduce the 
schematics. Resistors are ¥2-watt, 10% 
metal-oxide (MOF) types unless 
otherwise indicated. Capacitors are 1 kV 
ceramic types unless otherwise indicated. 
Electrolytic’s are marked with their 
respective voltages. All DC voltages were 
taken with 120 VAC input and no 
modulation. 

Figure 1 is the 12AX7A speech 
amplifier, a dual-triode. The speech amp 
is very linear with symmetrical waveform 
reproduction. V1A provides pre-emphasis 
to improve articulation. Stage V1B also 
provides additional gain with a lower 
output impedance to drive the grid of the 
modulator. If you use a 500k 
potentiometer for Rg3 you can dispense 
with Rg2. At 0.25 seconds after key- 
down, full audio is available due to the 
LV upswing and the “last chance” DC 
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filtering. Figure 2 is an alternate design 
using a 6MQ8. 

Figure 3 is the 6DQ5 modulator. 
Variable resistor RSGV (3) was used to 
determine the screen voltage. I left it in, 
just in case replacement tubes had slightly 
different gain factors. RMK sets the grid 
bias while Ck3 helps to stabilize the bias. 
Rsgl and Rsg2 with Csg1, stabilize the 
modulator’s screen voltage as well. 
Voltages shown are quiescent without 
any modulation. 

Figure 4 is my “go-to” exciter that 
incorporates a GHF8 triode-pentode as 
the oscillator and _ buffer-driver, 
respectively. The buffer-driver stage is 
tuned to improve RF drive to the final. I 
have found the 6HF8 to be a more 
efficient tube than the 6CX8 that had 
been used in earlier transmitter designs. 
With the values of L2 and C9 shown, one 
can tune from 80 meters to 20 meters 
(3.3 MHz to 15 MHz). 

Figure 5 is the RF power stage. To 
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obtain full modulation, the final’s plate 
voltage must be lower than the 
modulator’s plate voltage, so power 
resistor “RP” was used to drop the voltage. 


To preserve the modulating voltage a 
bypass capacitor was placed across RP. I 
found the frequency of about 35 Hz to be 
the lowest frequency for calculating CBP 1 
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asin, Crs T(6.28"RP"35). (Going any 
lower in frequency or higher in 
capacitance results in audio distortion. 
Since RP carries the sum of plate and 
screen voltages, it was sized at 10 watts. 
The 50k bias potentiometer RP 10, shown 
on the power supply schematic (Figure 
6), controls the power level of the final. 
Cpf1 not only shunts RF but also affects 
the high frequency roll-off and can be 
anywhere from 0.01 pF to 0.005 pF. For 
good-neighbor transmissions I would not 
go any lower than 0.005 pF. With a 0.01 
uF CPF1 capacitor, and the other values 
held constant, the frequency response 
was 3-dB down at 6.5 kHz. Owing to the 
amount of audio voltage available, I did 
not find it necessary to bypass the RSGV- 
RSGI1 series resistances. If you find the 
midrange frequency amplitudes to be 
more than you prefer, change Cpre in the 
speech amplifier (Figure 1) to 0.22 pF. 
Figure 6 is the HV, LV, and bias supply. 
It is no surprise that one needs a well 
regulated and filtered power supply for a 
transmitter that has a Class A modulator 
and a 40 watt Class C final-amp stage. 
The power transformer is an Edcor 
XPWR 173%. The turn-on surge resistor, 
RP 1, is two 13-ohm, 2-watt metal-oxide 
film (MOF) resistors in parallel. Selecting 
150-pF, 350-volt radial electrolytics for 
filter capacitors insures sufficient under- 
chassis component space and no 
detectable HV B+ ripple. Bias voltage for 
the final’s control grid is also well filtered 
so that no 120 Hz ripple modulates it. 
When the main power switch is thrown 
to ON, the filament and bias voltages 
rise. After about 90 seconds, one can key- 
down. Power output will rise from about 
36 watts to 40 watts at key-down as the 
HV B+ builds up quickly, so there are no 
key-down power spikes. Note: RP10 is 
wired in reverse such that looking at the 


solder lugs from the back, the bias supply 
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is on the left lug, wiper going to the 
final’s grid circuit, and right lug is ground. 

The Pi network for 80 to 20 meters is 
shown in figure 7. A ceramic rotary 
bandswitch shorts out the required 
inductance for the 40 and 20 meter bands. 
If you have available a capacitor for CPL 
that has a range of 40 to 1300 pF you can 
dispense with CPLp. The various Pi-Net 
calculations for LPi gave 8.5 to 9.2 
microHenries, but I have kept it at 8 pH 
as I have found many of the equations 
and spread sheets tend to overstate the 
inductance needed. Using about 10% 
more CPT and CPL capacitance than 
calculated, with about 95% of the 
calculated inductance, results in an RF 
output waveform that is next to perfect. 
The ME] coil stock (or equivalent) is cut 
to 18 turns so that 2 turn at each end can 
be spread and used as connection points®. 
The “loaded” Q here is 8.8. If you want 
a loaded Q of about 12, for example, 
multiply the capacitance values by a factor 
of 1.3 and inductance values by a factor 
of 0.75. 

Figure 8 is the 12V relay circuit 
developed from the 12V secondary 
winding. The relay contacts should be 
rated for at least 10 amps since one set of 
contacts grounds the HV winding center 
tap to energize the HV B+. 12 VAC is 
also distributed to the 12AX7A filament 
in figure 1. One could also add another 
12V relay as a T/R relay since the 12V 
winding produces 1.5 amps. Reduce R* 
to 33 ohms if you decide on an additional 
12V relay. 

Construction and Operation Notes 

Figure 9 is the general layout. The 
system was built upon my 12 x 8 x 3" 
prototyping chassis, shown in the opening 
photo, and while not pretty it is 
functional. If you decide to build this rig, 
I would highly recommenda larger chassis 
such as a 14 x 10 x 3-inches, or larger, 
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CPc PiT~=8.0 uH 
brett ee ee To ATU or Antenna 
oH LUO XOOY OO? 
CPT E RPi1 
" 5.1k 2W CF 
= CPL 
5 - 365 pF - P 4 
re os 120 pF RF Sample 
Shorting Bandswitch (MFJ 500-2811) e 
PiL 40m ~= 4.25 uH RPi2 
PiL 20m ~= 2.1 uH ry 
Lpi, D=1.8" (45mm) (MFJ 404-0811, Cut to 18 Turns) 
Lpi, N=17T (Close wound spacing 0.1" or 2.5 mm) 5 
Lpi, Coil Length = 1.8" (45mm) 
Lpi is AWG #14 = (1.63 mm) 
L is = 8.0 uH Measured (Calc. 8.5 uH, 0.6 Ohms, Q = 425, SRF = 42 MHz) 


Figure 7: The Heising Transmitter’s P-Network Output Circuit 


since mine was rather crowded. Wiring is 
point-to-point using terminal strips with 
6 lugs. Front panel jacks (Antique 
Electronic Supply, S-H260X) allow 
sampling of the final’s Ip and Ig, the 
modulator Vsg and final Vsg via 100k- 
ohm/volt analog meters, such as 
Commercial Electric M1015B (Home 
Depot); expose the full length of the 


and check for filament and relay volt- 
ages. Meter the HV B+ and then key- 
down in short periods. After the other 
voltage checks are done and within the 
ball park, first adjust the modulator screen 
voltage to 125 volts and then bring the 
final screen voltage up to 130 volts. Ad- 
just RP10 to obtain 1 mA of final grid 


current. Iteratively dip the plate current 


probe tips by stripping 
off the insulation up 
to the probe tip body. 

Before connection 
and power supply 
checks are made set 
the 10k, 100k 5W, 
and RP10 potentiom- 
eters to full CCW. Set 
variable plate tuning 
and plate load caps to 
half mesh. Set main 
power switch to on 


To 12AX7A FIL. 


D1 
Yel, 


12VAC 1N5408 


Figure 8: The Relay 
Circuit 


Contacts Shown in KeyUp Position 


T1 Transformer Center Tap 


1,000 uF 35V 
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Figure 9: The Chassis Layout 


and adjust the load cap for maximum 
power. Wait 15 minutes with filaments 
on and then repeat above procedure. 

To mitigate transformer flux coupling 
into the audio circuit, I made a shield of 
8x 6x0.016” piece of copper to surround 
the audio section and soldered the ends 
to the chassis. 

Upon key-up, HV B+ decays in about 
10 seconds but never allow ANY part of 
your body to come across ANY voltage 
source. Always discharge the HV B+ and 
bias supplies before moving a probe tip 
to a different location or before making 
any component changes. Even with no 
B+, there is still 120 VAC under the 
chassis. Take your time and disconnect 
the main power cord as well. Filaments 
will restart - but your heart may not 
unless you're careful. 

The modulated waveform appears to 
be similar to a controlled carrier 
transmitter with some negative “carrier 
shift.” I think the negative carrier shift is 
due to the audio choke. 

Conclusion 
Ican only imagine the surprises Heising 
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faced as he went from theory to schematic 
to hardware, and yet this was the design 
for AM transmitters until Roy Barton 
introduced the Class B modulator. 
References: 

1. Heising, R.A., 1920, Modulation in Radio 
Telephony, Presented before The Institute 
of Radio Engineers, New York, December 1, 
1920 

2) Beet pa: |) whee w8 pr le oan / 
Heising%20modulation.htm (W8JI never 
identifies his Point “C” nor voltages at any 
nodes which would have helped future 
modifiers and experimenters. In addition, all 
L1’s in the Globe Scouts I have seen are 7H. 
He also swapped R101 and R106 in his 
discussion.) 

3. A source for 5W potentiometers is found 
at www.elliottelectronicsupply.com 

4. EDCORUSA XPWR 173: 700V at 400 
mA, LOOV at 10 mA, 63V at 7A, 12V ‘at 
TOA 

5. Vacuum Tubes 


www.electricgurupartshouse.com/ 
6. MFJ 2018 Ham Catalog, Page 85 
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Leo W. Honea, NBS Engineer-In-Charge 
Ex W5BSG - KH6MG - KL7DIF - WA3ADB - WOLAM - WOGE 


By Robert Baumann, WVOZ 
Lakewood, Colorado 
WVO0OZ@ARRL.net 


Introduction 
Leo W. Honea held the title of 
“Engineer-In-Charge” while at various 
posts during his noteworthy government 
career including when: 
¢ He performed ionospheric research 
at remote locations in the Pacific for the 
Central Radio Propagation Laboratory 
during the mid-1940s to 1950s, 


On December 22, 1964, Secretary of Commerce Luther H. Hodges presented Leo W. 


¢ He oversaw the creation in 1947 and 
operation through 1959 of National 
Bureau of Standards standard time and 
frequency radio station WWVH in Kihei, 
Maui, Territory of Hawaii, 

¢ He supervised the operation of NBS 
radio station WWYV beginning in 1964 
and throughout its relocation from 
suburban Washington DC to Ft. Collins, 
Colorado 18 months later. 

Countless WWV QSL cards from the 
1960s bear his signature; likely those of 
some who are reading this. His photo 


Honea (right) with a Presidential Citation signed by Lyndon B. Johnson. (Honea 


Family Archives) 
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appeared in the widely read, two-part 
January/February 1967 QST article by 
Dr. L. Yardley Beers (WWEXS) entitled 
WWV Moves to Colorado. Despite his 
significant contributions, Leo W. 
Honea’s story has never been told. 

Early Years in Arkansas: W5BSG 

Leo Watt Honea (pronounced ho-nee) 
was born on May 15, 1913, in Blevins, 
southwest Arkansas, a rural community 
whose population remains in the 300s to 
this day. The first of four children, he 
became fascinated with radio at an early 
age. Like so many during the Golden Age 
of Radio and for decades thereafter, he 
built his own crystal set. This sparked 
both lifelong participation in amateur 
radio and a dedicated engineering career 
with the U.S. government. 

He was the first in his family to attend 
college, earning his BSEE from the 
University of Arkansas, Fayetteville. The 
K6EWQ QSL card to the right confirms 
Leo's contact in 1933 with the Territory 
of Hawaii as a 20-year-old, following his 
junior year. Fourteen years later he would 
be working and raising his family in 
Hawaii. Upon graduation, Leo joined 
the U.S. Merchant Marines where he 
served as a ship’s radio operator. Details 
of this service are unfortunately yet to be 
discovered. 


Late 1930s - Early 1940s 


rs | 


ILLE, A 
U.S.A. 
he fet laren RE ie et We tite 


ie 
W5BSG: 


TRANSMITTER RECEIVER 
Xtal 47, 47 46 10 24 Det., 24 Aud 
AAS B02 Watts In aput 132 Ft. Zepp Ant. 
Pse QSL Tnx. 73 LEO HONEA, opr. 
Leo’s 1933 QSL while he was a junior at 
the University of Arkansas. (Courtesy of 
Bob Green, W8JYZ) 
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SCHOFI 
THE BIG NOISE OF BARRACKS 


“ACSWws. 5 
XN ATAX EBXX 


HEADQUARTERS 
2st 21st BRIGADE. 


Bes SCHOFIEL 


WILL E BE GLAD TO asp "OR DELIVER YOUR TRAFFIC ANYTIME 
A. O.ADAMS AO WAC BN B. R. MILLS 


G.L. HOLT HOX HC H.W. CURTIS 
This 1933 Hawaiian QSL documents an 
early contact with 20-year-old Leo Honea, 
operating W5BSG. (Courtesy of Brian S. 
Gamble, Currently W5BSG) 


Concrete, Washington 

The first indication of Leo Honea’s 
employment with the National Bureau 
of Standards (known since 1988 as the 
National Institute of Standards and 
Technology or “NIST”) found him in 
Concrete, Washington along the Skagit 
River in the northern Cascade Mountains 
performing quality assurance verification 
of product from local concrete plants. It 
is here that he met reporter Zela Marie 
Clinchard and on September 22, 1940 
they were married in Yakima. 

1943 -1946: Washington DC 

Leo and Zela Honea welcomed 
daughter Ann Marie while he was working 
in Washington, DC and they were living 
in suburban Maryland. He was now with 
the Interservice Radio Propagation 
Laboratory (IRPL) that, in 1946, became 
the Central Propagation Radio 
Laboratory (CPRL), NBS Division XIV. 

1946 -1947: Palmyra Atoll 

On June 7, 1946 Leo Honea sailed 
from San Francisco on the Matgonia 
bound for Honolulu. Upon his arrival 
five days later, he was flown from Hickam 
Air Force Base, 1000 miles south, by 
military transport to Palmyra Atoll. His 
task was to establish an ionospheric 
research station for the newly formed 


CPRL division. His wife, Zela, and three 
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Palmyra Atoll is located out in the middle 
of the Pacific Ocean. (Public Domain 
Photo) 


year old daughter, Ann, would join him 
on October 23rd. The Honea family 
would not depart Palmyra until the 
following April. With advances in 
technology our world seems much smaller 
now, however 70 years ago Palmyra was 
considered to be among the most isolated 
places on the planet, sometimes referred 
to as “a world removed from time.” The 
nearest continent is almost 3,400 miles 
away. 

Palmyra is the only unorganized, 
incorporated territory of the United 
States. It measures just 2.67 square miles 
with a maximum elevation of only 30 
feet. At one time following WWII it was 
briefly considered for use as a nuclear 
waste dump. Ina positive twist of history, 
Palmyra has become a National Wildlife 
Refuge and ecotourism destination. In 
recent times more than two dozen 
amateur radio DXpeditions have followed 
in Leo Honea’s pioneering footsteps by 
operating from Palmyra. 

January 16, 1947: 
“Palmyra’s First Citizen” 

25-year-old Navy physician Dr. W. J. 
McCann, Jr. was awakened at 0300 local 
(Samoa) time. He feared a recurrence of 
the flood tide warning due to an 
approaching tropical storm that had 


prompted evacuation preparations on 
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January 5. Instead, he had been aroused 
by expecting father Leo Honea. 7 pound 
14 ounce Leo Jr. was welcomed into this 
world a little over two hours later. Dr. 
McCann hand inked a birth certificate 
on palm fiber, documenting the only 
known birth on Palmyra. Leo Jr. 
immediately achieved celebrity status 
among the military personnel stationed 
there. A “Navy bassinette” was fabricated 
for him from an 18" x 36" x 18" packing 
crate. 
February 14, 1949: 
Washington DC 

Following his work on Palmyra, Leo 
W. Honea was among those presented a 
Meritorious Service Award “for service 
of unusual value to the department” 
during the very first Department of 
Commerce Honors Awards Program, 


held in the Interdépartmental 
Auditorium, Washington, DC. 
1947 - 1959 


Maui, Territory of Hawaii, KH6MG 

Leo W. Honea next assumed charge of 
the CPRL ionospheric field station 
located in the then-remote area of Kihei, 
Maui, Territory of Hawaii. The highest 
point on the four acre site was only ten 
feet in elevation. The ground floor of a 
modest two-story Navy building was 
transformed into NBS standard time and 
frequency radio station WWVH, which 
began experimental broadcasting on 
November 22, 1948. The Honea family 
would make the station’s upper floor 
their home for twelve years. A tsunami, 
resulting from the 9.0 magnitude 
Kamchatka earthquake on November 4, 
1952, sent sea water swirling around the 
antenna supports and three sides of the 
building. Due to such vulnerability, the 
station was eventually moved to a more 
protected location on Kauai in July 1971. 


It should be noted that Hawaii had not 
October 2018 


The 1952 Kamchatka tsunami waters are 
approaching the WWVH building and 
antenna supports. (Honea Family Photo) 


become the 50th state until August 21, 
tio ee be 
1958 Pukapuka Atoll 

aka “Danger Island” KH6GMG/ZK1 

In the fall of 1958, Leo W. Honea and 
Garth H. Stonehocker formed an NBS 
Ionospheric Sounding Team with the 
International Geophysical 
Expedition on Pukapuka Atoll observed 
the effects of the October 12 total solar 
eclipse along the geomagnetic equator. 


Year 


Pukapuka is a 1.9 square mile coral atoll 
then considered to be one of the most 
untouched and secluded places in the 
Cook Islands. 

Three U.S. Navy torpedo squadron 
airmen made their way here during WWII 
after ditching their plane and surviving 
34 days with no supplies while traveling 


KH6MG/ZK1 


PUKAPUKA (Danger Island) 11° 8 165" W. 
COOK ISLANDS — MANTHIKI GROUP 


A member of the National Bureau of Standards Ionosphere 
Sounding Team with the [GY expedition that obsérved 
the eclipse of the Sun October 12, 1958. 
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Loo W. Honea 
ae Ss Box 688, Kikel, Maui, T. H. 


FAX QSL 


1958 QSL documents Leo’s 3rd QSO 
during operation from Pukapuka. 


(Courtesy of Robert Winn, W5KNE) 
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over 1000 miles in a 4-foot by 8-foot 
open raft. This story was first presented 
in the 1942 book by Robert Trumbull 
entitled The Raft and subsequently in the 
2014 survival drama film Against the 
Sun. 

Leo provided rare amateur radio contact 
while operating as KH6MG/ZK1 and 
was awarded honorary membership in 
the Willamette Valley (Oregon) DX Club 
on February 10, 1959 as an expression of 
their appreciation. 

1959 - 1964 Anchorage, Alaska 
KL7DIF 

In the fall of 1951 a CPRL radio 
propagation field station to become 
known as the North Pacific Warning 
Service Group was established at 
Elmendorf Air Force Base, Anchorage. 
In 1952 the station initiated a program 
of forecasting radio propagation 
conditions for Alaska and the North 
Pacific. Leo Honea oversaw this group’s 
operation between 1959 and 1964, 
shortly after Alaska had become the 49th 
state on January 3, 1959. 

Following the 9.2 magnitude 
earthquake, which struck Alaska on 
March 27, 1964, (the strongest recorded 
in North America with approximately 
130 fatalities), Leo spent his off-duty 
time providing amateur radio phone 
patch communication that allowed area 
residents to advise distant family members 
and friends of their status. 

On December 22, 1964, Secretary of 
Commerce Luther H. Hodges presented 
Leo W. Honea with a Presidential Cita- 
tion bearing the signature of Lyndon B. 
Johnson for performing “an exception- 
ally meritorious special act or service in 
the public interest in connection with or 
related to his official employment.” This 
was in recognition of his group’s expedi- 


tious restoration of operation and com- 
October 2018 99 


munications following 
the massive quake. 
The Golden Eagle 
Presidential seal in the 
upper left corner be- 
came detached and has 
been lost during the 
subsequent half-cen- 
tury. 

1964 - 1966 WWV 
Greenbelt, 
Maryland WA3ADB 

Leo: Wom Honea 
became the final 
Engineer-In-Charge 
at NBS radio station 
WWV- while it 
remained in suburban 
Washington, DC. 
$970,000 had been 
approved (nearly 8 
2018 
dollars) to relocate the 
station to the existing 
WWVB/IWWVL 
broadcast site north of 
Ft. Collins, Colorado, 
which had_ been 
operational 
L963: 

1966 - 2000 Ft. 
Collins, Colorado 
WOLAM & WOGE 

Mr. Honea retained 
the responsibility of 
Engineer-In-Charge 
at W WV following it’s 
relocation to Colorado 
where transmission 


million in 


since 


began on December 1, 
1966. The names of 
station Engineers-In- 
Charge were omitted 
from the 1968 edition 
of related NBS 
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Department of Commerce 
NATIONAL BUREAU OF STANDAROS 


RADIO STATION WWV 


GREENBELT, MARYLAND 
(38° $9’ J3" N — 76° 50° 52” W) 
This is to confirm your reception report of WWV 


on .......29-0 MHg, 


Foeqvencien 


Seriol N® 


15215 GME Feb. 20, 1966 


Date 
1496 tee. Honea. ee a 
Cngineed-in-Chas 


Leo W. Honan 


Complete Description of Services of NBS Rodio Stotions Given in 
Miscellaneous Publication 236 Available from Government Printing OH coe 1 S¢ 


This 1966 WWV Greenbelt QSL is signed by Engineer-In- 
Charge Leo W. Honea. (QSL Gallery for NIST Radio Stations, 
Ft. Collins 


Department of Commerce 
NATIONAL BUREAU OF STANDARDS 


RADIO STATION WWV 
FORT COLLINS, COLORADO 


2.5 MHz-40°40/55”"N, 105°02’31”°W 
5 MHz-40°40'42"N, 105°02’25"W 
10 MHz-40°40’48"N, 105°02’25"W 


15 MHz-40°40'45"N, 105°02'25”°W 
20 MHz-40°40‘53"N, 105°02'29"W 
25 MHz-40°40’51"N, 105°02’27"W 


This is to confirm your first day reception report of WWY. 
Engineer-in-Charge 


Complete Description of Services of NBS Radio Stations Given in 
Miscellaneous Publication 236 Available from Government Printing Office—15c 


“1st Day from Colorado,” WWV QSL signed by Engineer- 
In-Charge Leo W. Honea. (QSL Gallery for NIST Radio 
Stations, Ft. Collins) 
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NBS staff in WWVB reception area are holding Specific Products Model 1015, a solid- 


state WWV receiver: Leo Honea (L), Peter Viezbicke, WONXB SK (R). (Courtesy of 


NIST) 


Miscellaneous Publication 236 but by 
1969 it appears Leo Honea had been 
replaced in this capacity. 

An ARRL Life Member, Leo continued 
to be active on the ham bands from 
Colorado, now holding the call sign 
W@OLAM. By 1973 he had upgraded his 
license to Amateur Extra Class and 


obtained the call WOGE. 


1220 Country Club Roa 73, Leo W. Honea 


Leo’s late 1960’s QSL bears his initial 
Colorado call sign. (Author’s Collection) 
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In 1974 NBS-referenced time code 
dissemination was initiated via two Geo- 
stationary Operational Environmental 
Satellites (GOES). Following his retire- 
ment, Leo remained a consultant for 
NASA's Wallops Island (Virginia) Flight 
Facility, Mid-Atlantic Regional Space- 
port supporting the launch of sounding 
equipment rockets (scientific instrument 
carrying, sub-orbital flight). 

He also. performed fieldwork 
throughout northern Colorado for the 
power co-op Tri-State Generation and 
Transmission Association, having 
obtained his Professional Engineer 
License from the State of Colorado in 
late 1979. His name still appeared on the 
membership list of the Ionosonde 
Network Advisory Group (INAG) 
published in June 1989. 
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2.5 MHz-40°40’55”N, 105°02’31’°W 
5 MHz-40°40'42"N, 105°02’25"W 
10 MHz-40°40'48”"N, 105°02'25’"W 


OMlgeces sees 1 520 Eds eee 5, MHz. 
Frequencies 
Serial N° 1597 


This is to confirm your reception report of WWV 


Department of Commerce 
NATIONAL BUREAU OF STANDARDS 


RADIO STATION WWV 


FORT COLLINS, COLORADO 


15 MHz-40°40'45”"N, 105°02'25’W 
20 MHz-40°40/53N, 105°02’29"W 
25 MHz-40°40'51N, 105°02’27’W 


Engineer-in-Charge 


Complete Description of Services of NBS Radio Stations Given in 
Miscellaneous Publication 236 Available from Government Printing Office—15c 


The author’s WWV QSL was issued over a half-century ago. As a 13 year old SWL, I 
recall being very impressed that the WWV Engineer-In-Charge had actually taken the 
time to hand sign my QSL! (Author’s Collection) 


Leo W. Honea became a silent key on 

February 1, 2000 at the age of 86. 
Conclusion 

During his long active years, Leo W. 
Honea was best known to family, friends, 
fellow engineers and researchers, as well 
as the amateur radio community. Yet in 
retrospect it is difficult to not admire the 
research he participated in and the remote 
locations where he served, the positions 
of high responsibility he held and his 
dedication to public service. 

For anyone interested in the fascinating 
historical account of the wide range of 
early NBS activities, suggested reading 
includes Achievement in Radio Seventy 
Years of Radio Science, Technology, 
Standards, and Measurement at the 
National Bureau of Standards by Wilbert 
FP. Snyder and Charles L. Bragaw from 
October, 1986, which was consulted in 
the preparation of this article. 
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ehe, NES UF igeal 2019 
Presidential Budget Summary lists “the 
shutdown of NIST radio stations in 
Colorado and Hawaii” as its first 
Illustrative Program Reduction. It seems 
possible, if not probable, that iconic 
stations WWV, WWVH and WWVB 


may soon be silenced. 


Year 


The author wishes to express his sincere 
appreciation to Mr. Honea’s daughter, 
Ann, for her encouragement and material 
support in preparing this review of her 
father’s most interesting life and career. 
Without her assistance, no meaningful 
examination could have been possible. 
He assumes complete responsibility for 
any errors and omissions and welcomes 
correspondence from anyone who 
personally knew Mr. Honea. 


Ett 


October 2018 


A Photo Tour of NIST Stations WWV and WWVB 
at Fort Collins, Colorado 


By Robert Baumann, WVOZ 
Lakewood, Colorado 
WVOZ@ARRL. net 

Photos by the Author 


The National Institute of Science and 
‘Technology's WWV and WWVB site 
north of Ft. Collins, Colorado is a secure, 
limited access Federal government 
installation broadcasting standard time 
and frequency information. It is closed 
to public tours as the demand for such 


could not be met by the mere handful of 
engineers who maintain continuous 
station operation as well as oversee the 
entire 390 acré cite, 

These photos were taken during a 
specially arranged tour held on June 24, 
2016, as an elective field trip for attendees 
of the annual meeting of the Association 
of Federal Communications Consulting 
Engineers (AFCCE), held at the Stanley 
Hotel in nearby Estes Park, Colorado. 
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A prearranged tour of NIST 
stations WWV and WWVB will 
begin at an access road off of a 
local county road, at the security 
gate. 
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Above: This is the neatly kept entrance to WWV and below is the entrance to the 
WWYVB transmitter station. 


NATIONAL INSTITUTE OF 
STANDARDS AND TECHNOLOGY 


TIME & FREQUENCY BROADCAST SERVICES 


RADIO STATION WWVB 
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Above: Transmission lines exit from the north side of the WWV building. 
Below: Transmission lines elevated on concrete posts run toward various 
located north and east of the WWV transmitter building. 


— 
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Above: WWVB’s RF switch matrix 
selects which two of three transmitters 
are in use and can select combined or 
individual north or south antennas. 
Left: Each WWVB antenna tower has a 
5000 pound concrete counterbalance 
near the base that keeps the isolated 


and floating top hat nearly parallel to 
the ground. Below: WWVB’s Broadcast 


Control and Monitoring Console 
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Above: WWVB has a huge variometer and coupling inductors that match a 50 ohm 
transmission feed line to low-impedance antennas. Below is a close-up of a WWVB 
time code generator. 


DCLS TIME CODE 
COMPARATOR 
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WWVB TIME CODE GENERA! 
fodel: TCG-01A 


Electric Radio #353 October 2018 37 


oe ne oe eee ee ee 


ea mek pte 


bona imell mien otter ata 


Shy 


happen diel ine Hn tht 
oe ee eae tee ee ae 


i ee 


eal tiie fi ee 


YL hha, pr 


Soop lineal amet oll lnsdincllon dial 
ne a oS 


2 ee oe ee 


These are eight WWV waveform generators for various broadcast frequencies with a 
distribution amplifier in the top rack position. These generators produce the various 
timing tones we hear in the NIST radio broadcasts. 
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Time code generators such as this insert voice and data information into the 
broadcasts. 


Here is one of three walls of primary, standby, and broadband (any WWV frequency) 
standby WWV transmitters. Far left is the 2.5 kW Rockwell Collins 20 MHz 


primary transmitter, station designation “T5.” 
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Shown at the top-left page isa 2.5 kW, TMC-manufactured 5 MHz standby transmitter 
(c. mid-1960s) designated “T8.” At the bottom-left page is the 10 kW CCA- 
manufactured primary 10 MHz transmitter (c. 1990) designated “T-7A.” 

On this page is the the 10 kW CCA 5 MHz primary transmitter (c. 1990) designated 


“T-8A.” 
[Editor: These are beautiful, high-power AM transmitters that will hopefully be heard 


for many years to come.] ER 
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The US Army WWII BC-1031 
Panoramic Adapter 
Restoration of a 1953 Version 


By Larry H. Will, P.E., W3LW 
Glen Mills, PA 


Introduction 

Recently, my longtime ham friend and 
mentor, K3JPB, passed on and I was part 
of a ham family and ham friend’s team 
that made sure that any gem items that 
Bill had acquired over the years did not 
make it to the land fill. One item that I 
found interesting was a US Army Signal 


Corps BC-1031-C Panoramic Adapter. 

The US Army Signal Corps at Fort 
Monmouth, NJ, was the procurement 
center for signals equipment for as long 
as I can remember. Chuck Teeters 
(W4MEW, SK) and I talked many times 
on the makeup and projects of the Corps 
procurement system over the years. The 
BC-1031 never came up as far as I can 
remember. , 

This unit came in 5 variants for both 
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HORIZONTAL 
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SIGNAL SORPS U.S. ARMY 
PANORAMIC ADAPTER BC-1031-C 
MRIAL NE ORDER NO, 30262 PHILA-o3 
NEW LONDON INSTRUMENT CO. 
= *< 80/e0 crc.es 
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SWEEP WidTH 
FACTOR 


CENTER 
FREG. 
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set to 435 kcs and the second to 465 kcs. 
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Figure 1: This picture shows the BC-1031-C operating with two signal generators, one 


October 2018 


HF and VHF equipment as outlined 
below. TN 11-446 with a supplement, 
dated 28 December, 1944, along with 
two other short change orders is what I 
found on BAMA'. The BC-1031-A and 
the BC-1032-A were the first completed 
in December 1944, followed by the -B 
variants shortly thereafter. These two 
versions are the main thrust of 7M 1//- 
466. The separate documents have the 
newer chassis layouts and the change 
from the 3AP1 CRT to the 3BP1, and in 
the -C variant, the change of most resistors 
from the old system of values to the then- 


newly developed RMA system, and 


include up-to-date schematics and parts 


lists. In the checking of expected tube 
voltage readings along with the testing 
and alignment, I found no resistors that 
were out of tolerance. 

The various units were used both with 
HF and UHF equipment. The BC-1031 
series were used with gear having 455 kcs 
input, and the BC-1032 series with any 
UHF equipment having a 5.25 Mcs IF 
input. The -C model was only produced 
for the 455 kcs IF band. The two separate 
frequency-range versions allowed for 
using them with allied HF systems that 
typically used a 455 kcs IF and also for 
what was then called “UHF systems” like 
the Hallicrafters S-27 and S-36, which 
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Figure 2: The top view shows how conventional surplus layout and component 
labeling has been used with quality components. 
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using a 5.25 Mcs IF, could intercept 
trans mis sion seofroi@harreratt 
communications and navigation systems. 
The -C version that I have is covered very 
well in Change 1, US Army TO 16-40- 
BC-1031-5, dated 1 February, 1952, 
which puts it within the Korean conflict 
eral, 
The As-Found BC-1031-C 
Condition 

My unit was somewhat dirty especially 
on the top of the chassis. All tubes were 
military ruggedized, either with a Y suffix 
or with a 6000-series number (example, 
6113 for a 6SL7). The CRT lit up but 
most controls were inoperative. Voltage 
testing indicated that B+ was at 350 
volts. I used a variable transformer to set 
the AC input so that the filaments were 
reading 6.3 VAC and the B+ was at 320V 
per the values in the voltage chart in 7/M- 
466, Section VI, page 86, TM 11-446. 

Mechanical Cleanup 

This unit had been moisture and fungus 
proofed (MFP). This receiver had minor 
pitting of the flat surfaces that really was 
in the MFP varnish, not an actual pitting 
of metal. All the machine screws used to 
mount the tube sockets, transformers and 
choke were rusting so I decided to just 
dab some black paint on the tops of each. 


Blue Stuff moving contact spray was 
applied to R123, Center Frequency, 
R120, Sweep Factor, and R101, Gain, as 
well as R119, Reactor Pad, and R110, IF 
Gain. 


co. 


erates i 


Figure 3: Close-up View of the 


Nomenclature Tag 
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Circuit Description 

The TM has a great section on how the 
units work and gives details on the stagger 
tuning and the compensation for the 
narrow IF bandwidth to be able to view 
signals well outside the range of the IF 
bandwidth. The 1031 series, with a 455 
kes center, actually can display signals at 
+100 kcs due to the use of stagger tuning 
around V101. The 1032 series, with its 
wider bandwidth, could look out +1000 
kes. The input and plate circuit 
transformers, [101-1 and T102-1, are 
stagger tuned at +90 kcs from 455 kcs 
center, or the top coil is tuned at 545 kcs 
and the bottom coil at 365 kcs. The Q of 
these coils was designed such that when 
combined with the Q ofa typical 455 kes 
IF transformer, the result is a fairly good 
flat response from 355 to 555 kes. Similar 
tuning s used with the -32 series at 5.25 
Mcs. 

Electrical Alignment 

When I started to troubleshoot the 
circuitry using the I’M alignment section 
as a guide, starting on paragraph 28, I 
found that the “front end” of V1 was 
operating correctly and the required 
stagger tuning was intact and essentially 
on target. When I got to the converter, 
V-102, a 6SA7Y, things didn’t look 
normal. I checked the tube on my Hickok 
539 and all OK. I soon discovered that 
the blocking oscillator, V111, was not 
operating properly. Looking at the 
schematic, I first discovered that the 
blocking oscillator, V111 tested very 
gassy. Replacing that tube helped with 
performance. I also discovered there were 
a number of the famous bathtub paper 
caps in the circuitry that control RF and 
HF oscillator sweep functions. That is, 
directly in feedback and coupling of 
signals and not those doing simple jobs 
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like screen or cathode bypass, stage 
decoupling, etc. So I replaced C108A, 
C115, and C-116 with new 630V caps, 
and VOLA, the unit started to look like 
a panadapter! I found that there was no 
need for modern expensive alignment 
equipment unless the HF oscillator is in 
trouble. Figure 4 shows the set after 
repairs were completed. 

The RF sweep signal is triggered by the 
blocking oscillator, V111, that is set to 
30 CPS and is configured to sample the 
60 CPS power line from the input AC 
mains. It is adjustable for lock at 30 CPS 
with the SYNCH control in the 
maintenance level red-marked controls 
under the front panel’s sliding door. To 
set that lock, I used my dual trace 
oscilloscope with the trigger locked to 
AC, and the second channel fed with a 60 
CPS sine wave. Then simply rotate R- 
147 (SYNCH) back and forth to observe 
unlock and then center the control in the 
middle of the range. No other adjustment 
was required. 

The BC-1031 (v) IF frequency is 262 
kcs. The sweep oscillator sweeps down 
from 781 to 581 kcs, mixing with the 
455 kcs input signal, to give the resultant 
trace or traces on the CRT. Repetitive 
sweeps downward in frequency are done 
so that when looking at the CRT, the 
display goes to an increasing frequency 
from left to right. The signal generators 
used for alignment can be any reasonably 
stable oscillator such as those from RCA 
Institutes, a Heath TO-1, the IFR 1000, 
and the Measurements Model 65 
multiband unit. The TM cautions to 
utilize a series 50-k ohm resistor from 
each generator output HOT to the input 
to J101, the SO-239. When using 2 or 
more generators, couple each in with its 
own 50k (I actually used 47k) resistors to 
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minimize distortion and input loading. 

As I mentioned earlier, paragraph 28 
in 7M-446 starts a multi-page discussion 
on the alignment of the display system. 
The goal is to be able to rotate the SWEEP 
FACTOR control (SWEEP in later units) 
until the displayed trace stops moving 
either left or right of center as the SWEEP 
FACTOR control rotates from right to 
left. First, with the front panel control 
CENTER FREQ at midrange, the 
SWEEP WIDTH FACTOR fully right, 
adjust the ZERO slug in Z101-10 to 
center the 455 kcs pip. Then, careful 
setting of the REACTOR PAD along 
with the front panel CENTERING 
control — and careful readjustment of the 
single slug in the ZERO slug? will make 
this process easy (after a few tries). The 
manual also cautions the maintainer to 
not set the IF GAIN control too high. It 
is possible that a very high setting will 
cause a sustained oscillation within the 
IF stages of the BC-1031-C. Use as low 
a setting as _ possible without 
compromising sensitivity. IF the set goes 
into oscillation, simply turn off and back 
On again to stop it. 

Endnotes 

In many cases, the receiver tap-off point 
for a panadapter is the secondary of the 
IF transformer the feeds the first mixer to 
the first IF stage. The grid side of this 
transformer is at high impedance so a 
small-value capacitor is selected so as to 
not load down the transformer. The 
interconnecting cord (CD-806), supplied 
with the BC-1031-C, is discussed in 
Section II, Installation Instructions, Section 
IT, page 8-c. Be sure that as high an 
impedance coaxial cable you can find is 
used if you do not have cord CD-806. 
Use at least RG-59 75-ohm cable — but 
better yet is RG-62/U, a 93-ohm cable or 
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Figure 4: This under-chassis view shows the mixer circuits in the shield box with its 


cover plate below. Also seen are the 4 replacement yellow Mylar caps for the leaky 
“bathtub” caps. Components are neatly mounted on tag boards, but there is plenty of 
yellow-colored MFP varnish over everything that doesn’t show in this photo. 


even the old coax used in vintage 1950s 
and ‘60s automobiles that fed the BC 
receiver's short whip antenna in most 
automobiles. What you are looking for is 
low capacitive shunt reactance that will 
minimize detuning and excessive 
broadbanding of the IF transformer. 
Using just a high value series resistor 
simply doesn’t load down the IF 
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transformer but does result ina significant 
loss of signal. 

Capacitors C-108, Sections 2 and 3, 
provide a standard AC main bypass to 
chassis. However, I noticed that there 
was about full line voltage showing on 
the chassis when compared to the green 
wire. [his turned out to be caused by C- 
108, Section 3, which showed about 10k 


October 2018 


In one of those, the 
Senior VoltOhmyst 
showed leakage values 
of from less than 10- 
15 Megohnmss to as little 
as 1 Megohm. And 
further, one multi- 
section bathtub also 
showed a few 
Megohms leakage 
between the two totally 
unrelated capacitors! 

I also found some 
discrepancies with 
component labeling — 
with 


especially 


Figure 5: A locking, grounding power connector has been 


installed on the chassis. 


ohms of leakage. Replacing that 0.1 pF 
cap with a new 630V unit resulted in % 
AC mains power voltage of about 62V on 
the chassis if the chassis wasn’t grounded. 
I have ordered a standard twist lock 3- 
wire AC Plug for the BC-1031-C chassis 
and a matching socket for the power 
cord. 

To restore normal operation of the 
panadapter, the bathtubs that I checked 
and replaced included a single unit where 
the capacitor did not return to chassis 
ground and three others where the second 
terminal of each capacitor was the chassis. 


WARNING 


1200 VOLTS EXPOSED 


WHEN POWER IS ON. . 


DO NOT’ REMOVE THIS es 
WHILE. ADAPTER iS IN 
OPERATION 


Figure 6: Warning Label on the Oueis 


of the Chassis’ Cover 
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resistors and pots. Also 
in the TM in the 
section on circuit 
explanation, in some cases, the part 
numbers are nowhere close from what, at 
least, is in the -C version. I don’t think 
there is anything wrong with the theory, 
I suspect these sections where written 
before the final product was released to 
production. Just watch out and make 
adjustments as needed. 

I plan to use this unit with my very nice 
late production SX-28A when I get that 
great radio restored. 


Footnotes: 


1. See http://bama.edebris.com/ 
manuals/military/ 

2. The single tuning slug in Z101-10 
is accessible thru a hole under the chassis 
in the HF oscillator section cover located 
near the socket of V102. If, necessary, 
that cover can be removed to facilitate 
alignment. 


ER 
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In ER #352, September 2018, on page 
24, an Editor’s Note that was copied from 
the 4th edition of Osterman’s Shortwave 
Receivers Past and Present was inaccurate. 
Greg Teufel (K7VHV) wrote with correct 
information on Northern Radio: 

"Hi Ray, 

“I have to take exception with the last 
two paragraphs of the article on the 
Northern Radio N605E article [on page 
24, right column]. 

“I briefly worked at the Seattle 
Northern Radio Co. during the early 
‘70s. The Seattle company put the first 
commercial radio station in Seattle, KFC, 
on the air during the very early ‘20s. It 
was a parts house in its early days. Jeff 
Attwood, W7AWP, who I knew before 
his death, was an employee at that time. 

“At the time I was employed at 
Northern Radio, they just introducing 
the N550, their first partially solid state 
marine transceiver. Prior to this time, all 
marine 


equipment had separate 


transmitter and receiver units mounted 


in a common rack. 

“Most of the sheet metal was locally 
manufactured in Ballard WA. During 
my tenure at the company Mr. Kiefer 
Fobes was the owner and Mr. Stevens 
was chief engineer. Fobes later sold the 
company in the early 1980s The new 
owners ceased production shortly after 
acquisition. The company never moved 
from the Seattle- Bellevue area. Mr. 
Steven continued as Stevens Engineering 
Co. 

“73, Greg Teufel;-K7VH Ve 

On page 33 of the same issue, in the 
Restoration Corner, the title of the tip by 
Pete Williams is not quite clear. What 
Pete was discussing concerned the rubber 
mechanism to change the rotary slide- 
rule dial and not the band switch. 

On page 37 there is a stray caption, 
“Figure 6,” that should be ignored. 


ER 


(WWV from Page 1) 
Market Marketgram, on 750 kHz. The 


operating radius was about 300 
kilometers out of Washington. These 
broadcasts continued until April 15, 
Beye hs 

“By December 1922, it was decided 
that the station’s purpose would be the 
transmission of standard frequency 
signals. The first tests were conducted on 
January 29th and 30th of 1923, and 
included the broadcast of frequencies 
from 200 to 545 kHz. By May of 1923, 
WWYV was broadcasting frequencies from 
75 to 2000 kHz on a weekly schedule. 


The accuracy of the transmitted frequency 
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was quoted as being ‘better than three- 
tenths of one per cent.’ The output power 
of the station was 1 kW. 

“...In January 1931, the station was 
moved from Washington to the nearby 
city of College Park, Maryland. A 150 W 
transmitter operating at 5 MHz was 
initially used, but the power was increased 
back to 1 kW by the following year. A 
new device, the quartz oscillator, made it 
possible to dramatically improve the 
output frequency of WWV. ...Quartz 
oscillators... allowed the transmitted 
frequency to be controlled to less than 2 


parts in 10.” 
ER 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLYENCOURAGE ALLADSTOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 
How to Find the Deadline: The monthly deadline is updated 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


mber 2018 is Thurs, Oct. 25th! 


@ DEADLINE for Nove 
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EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


— 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


“ae 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Ten-Tec Orion 1 autotuner, 
matching speaker, spares, extra filters. 
New blue screen. works FB. Tim Colbert 
K3HX @JUNO.COM 


FOR SALE: Knight Spanmaster, Atlas 
210x with 220 console, Collins 800Hz and 
6kHz filters, KWS1 HV fuses & 3TFV4 
tubes , National silver dial HRO, HRO60 
transformer and choke, small Heath 
receivers and unbuilt kits (LF converter, 
bench ps), Icom R75. Carter Elliott, 
celliott!4@aol.com, 434-566-8767 

FOR SALE: Collins 550A Broadcast 
transmitter. Operational: 80 or 160 meters. 
Pick-up only. $2,800. Peter Stratigos, 
NOHXW, 29 Hawthorne Way, Hartsdale, 


NY 10530, 1peter.stratigos @ gmail.com, 
914.437.8456 
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FOR SALE: Heathkit DX-35 and VF-1 in 
mint condition. Also Drake 2-B receivers. 
Andy, K6RY, candoandys @ aol.com. 559- 
903-2482 


FOR SALE Drake RV7 $125 and RV75 
$625. Both excellent. K4KYO 
rastalls @verizon.net 703-522-1568 


FOR SALE: GRC-19 Radio Set: R-392 
rec, T-195 Trans, Mount, Cables, Manual, 
and spares box. $550. Pick-up only please 
in Auburn CA. Mike, KE6UXV, 530-210- 
1148 


FOR SALE: Collins transceiver RT-91/ 
ARC-2 without dynamotor, pickup only, 
$95, as-is. Toshi Yamada, 7107 175th PL 
SW, Edmonds, WA 98026 
jalftc @ hotmail.com 


FOR SALE SX42 GOOD CONDITION 
Plays all Bands $300 PICK-UP AA3WS 
ACCOKEEK MD selbynet@ hotmail.com, 
Charles Hallock AA3WS 


FOR SALE: MD-7/ARC-5 modulator, $100. 
R-13B ACB Receiver $50.00. Bill, 
WildBillKOIKP @ aol.com, 303-229-4611 
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ZIM ELECTRONICS INRUSH CURRENT UAE SS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1M, (With Voltmeter),.........cccssssssesssssssssssesssesseeee $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter .................ssccccccssseeeee $7.50 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your <a 
older equipment, this little product will prevent such ENS Tea ie 7 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-3 0oM 
reducing device. The AB-1M is 150W. All models , 


come with a full money-back guarantee. Electric Radio Store 
720-924-0171 


FOR SALE: Gulf Coast Area: Vintage Drive, Baton Rouge, LA 70806 
Hallicrafters, Heath, Collins, National, W5JV @ hotmail.com, https:// 
Radiomarine. Please call or email, too www.qrz.com/db/W5JV, 

heavy to ship. Doug Hensley, 5678 College 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 


Series | + Disk } 
N RL. Drake Co. 
Us 


System 


Requirements: 
Any computer with : 
Adobe Acrobat Reader®. <= 

Performance will vary 4 
depending on speed of 
the computer. 


manual when a new piece of equipment 


enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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FALL 2018 
AM RADIO AUCTIO 


Featuring items from the 1920's to Present. 


Oct. 18th @ 7PM CDT —- Nov. 1st @ 7PM CDT 
Nationwide Shipping Available 


For more exceptional vintage gear, radio repair and service, 
visit our business partner at www.xhradiolabs.com 


SCH U LMAN 73, David Schulman, WWDOERU 


816.455.5520 or 913.568.3767 


AUCTION & REALTY, LLC david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 
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xh RadioLabs 


XH RadioLabs shares your love of vintage radio gear. 


We are a small family operated electronics lab with 
the capacity to purchase large estates for cash. We 


proudly partner with 


John (AC7XH), our lab's grumpy old man, has been a licensed amateur 
since 1957 and services all radio equipment sold. All radios are shipped 
with a complete engineering report after a 24-hour burn-in. 


We Sell Only the Best Classic Radio Gear 


Collins 518-1 and 55G Icom 775 DSP Collins 328-3A 
Preselector 


Qn our website you will see fine equipment from the legends in the field: 
Howard Mills, Chuck Hurley, Peter Wittenberg, and of course XH Radio Labs, 
We may be the new kids on the block, but we have an 


impressive inventory of the best Collins, Icom, Hallicrafters, 
Kenwood, Johnson, and Yaesu radios on the market. 


yhRadioLavs Coe 
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FOR SALE: Original semicircular Collins 
70E8 PTO dial mechanically good, scale 
scratched. $10.00 including shipping. 
Walter, WLQ4J, 847/697/5668, 
hschwartz @ sbcglobal.net. 


FOR SALE: Hallicrafters S-38 $50 
Hallicrafters S-40 $100 Good condition 
no scratches working with original 
manuals. prefer no ship. Bud Gross 651- 
459-3233 email wObyg @ aol.com Cottage 
Grove mn. 


FOR SALE: CE20A, 458VFO, 600L Amp, 
$600. All excellent condition. PU only in 
south Alabama. Ron, N4RT, 251-402- 
8444, n4rt@arrl.net 


FOR SALE: Gonset Twins, G-77a and G- 
66b. All cables and matching power 
Supplies and manuals. Andy, 
K6RY ,candoandys @aol.com. 559-903- 
2482 


FOR SALE: Icom 751 & Astron RS 35A 
power supply $425 plus ship. Kenwood 
TS 450S AT $450 plus ship. Both units in 
excellent condition. Roger KA9BKK 608- 
783-0723 readers @centurytel.net 


FOR SALE/TRADE: Manuals: TMC GPR- 
90; Mosley CM-1; Collins KW-1, KWS-1, 
51J-4, 75A-2; RME 45, 69; Drake 1-A; 
Viking Courier; B&W 6100. NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
5536, ni4q@juno.com 

FOR SALE: ALPHA AMPLIFIER OWNERS 
New panels for Alpha 76A, 78, 374, 77Sx 
and 77Dx. Contact John Stanford, KF6l, at 
wb8svn @gmail.com or 714- 412-7399 
with your requirement. 

DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 
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FOR SALE: Autek, Eico, Heathkit, Icom, 
Knight, National, and Tektronix gear. 
Please email for list. David Justis, KN@S, 
dijustis1 @juno.com, 952-836-5570 
Leave Message. P.O.280, Wicomico, VA 
23184 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FREE: 8 repairable 1930’s wooden 
console radios, pick-up only in NY. Call for 
more info, Walter, 718-456-1988 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 18406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


October 2018 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio@ gmail.com 


WANTED: Dynamotors DM21 dead or 
alive. Also BC-918, part of RC 58B FAX 
machine. Steve Bartkowski, 708-243- 
Rilo 


WANTED: SCR-578 (Gibson Girl) 
Emergency Transmitter For USS 
Wisconsin - BB64 Museum Ship The 
USS Wisconsin Radio Club (N4WIS) Is 
501C - Norfolk, Virginia Contact Bill N3WM 
410-790-6072 email N3WM @yahoo.com 


WANTED: Icom IC-R70 receiver Original 
Instruction Manual, Paul R. Rehkopf, 340 
N. Monroe St. , Montpelier, OHIO, 43543, 
Phone (419)-485-4388, Email 
mkrprroh @ live.com. 

WANTED: National HRO 600 and 601 
plug-in. 951-734-0623 Al Royce 
oscar873@aol.com 


WANTED: FT-221 and FT-229 Mounts for 
working SCR-274N system Mark, 
K3MSB, myscupper@ gmail.com 
WANTED: Sales literature, technical 
manuals, schematics, parts lists for 
Panasonic KLM-661 6 meter all mode 
transceiver. Fred Freer, W8FSF, 6736 
Eastgate Drive, Mayfield Village, Ohio 
44143-2302 440-446-8000; cell = 440- 
668-2400 W8FSF @arrl.net 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


can-caps.com 
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COLLINS 
Includes A 
2./MHz Crystal 

Oscillator 
To Replace 
The Collins 
VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 


WANTED: IF transformer or junker 
Hallicrafters S-19 with transformers intact. 
Many thanks. Robert Luther, KG4LOQ, 
2115 Buckingham Dr., SW, Huntsville, AL 
35803, rnluther @att.net 

WANTED: S meter for RCA AR-88 general 
coverage receiver. Jay Ballard, W1JHB, 
39 Boston St., Middleton, MA 01949 (978) 
774-4041. TK41C @aol.com. 

WANTED: Hallicrafters S-29 Sky Traveler 
or S-39 Sky Ranger. Bill Higgins, KD6DOZ, 
kd6doz@ gmail.com, 281-755-2479 
WANTED: original manual (not a copy or 
scan) for an RCA RBP/RCP receiver and 
any info or parts. Tom. Harris 
Pearsrepairs @ hotmail.com 

WANTED: Hallicrafters SBT-22, SBT-100, 
TR-5, or other “Village Radios”. Bob 
W9RAN ranickels @ gmail.com 
SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 


Collins TCS. brian@kf6c.com 760 809 
7827. 
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DIGITAL VFO COLLINS S-LINE & DRAKE R4 SERIES 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO * NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


WANTED: Collins 20K broadcast 
transmitter parts or donor unit for 
restoration project. Dan Osborne 4611 
Sand Road Vernon, TX, 76384, 972-839- 
6992 wb5afy @wb5afy.net 


WANTED: Correspond with RCA 
Radiomarine CRM-R6A receiver owners. 
(KC4AA) Bill Mills, 478-452-2957 
millsend @ windstream.net 


WANTED: FT-234-A mounting rack for 
single SCR-274-N transmitter, shock 
mount for above, BC-442-A antenna relay 
with vacuum capacitor. James Owens, 
NWOO0O, 2888 Heron Loop SE, Albany, OR 
97322, chipandkaty@yahoo.com, 541- 
791-7825. 

WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


October 2018 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 


Papers, Second Edition.” 
daveg3uur @ gmail.com 
WANTED: Early Hewlett-Packard 


Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB4O0GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: Collins Manufactured Tubes 
Ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 


lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: 1930’s civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KNAR, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: ARC-5 transmitter racks MT 
DO, mil icinhl Soul Jin CLEVE. 1 OD KT: 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r@ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm @optonline.net 631-360- 
9011 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 


David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


W7EG True Ladder Line and 


Wire Antennas 
* 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
* Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


tm 


YY 


e Your Resource for * * Collins Radio * * 


(= t=—iES 
Collins Collectors Association 
XS 


SY 


¢ Offering Unparalleled Free as wellas.. 
° .... Exciting Member Benefits 
¢ World Class 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


Signal Magazine 


* Come see what the excitement is about 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
9699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


October 2018 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 
WANTED: Incarcerated ham seeks 
correspondence. w/others on mil R-390’s 
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& backpacks- & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: Vlbroplex or other Bugs for 
Restoration. Email with condition/ 
images, KC9UNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 


WANTED: To complete SCR-178 set, 
Generator GN-37, Lamp LM-18, Wiring 
diagram that screws into the case lit. 
Robert Forte, RVFORTE@GMAIL.COM 
732-894-3558 


WANTED: Information from owners of the 
BC-187 MO-PA transmitter for follow-up 
to my BC-186 ER article. Please contact 
me if you own one of these sets. | am 
looking for user experiences and the 
information on the ID tag - order numbers, 
serial numbers, etc. Also looking for 
anyone with BC-187 calibration chart. 
email me at wa2ejt59@stny.rr.com or 
phone me before 8:30PM Eastern time at 
607-754-2848 — leave a message and | 
will return your call. Thank you. 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


sdeaieuaGeadinestnciaeaedacereee coe 4 hours, $89.95 
Collins 75S-3 and 32S-3.......c.ccccsccsscscecee 2 hours, $89.95 
OFT: 50 Dookie deck edesc- totes reese ee 1 hour, $39.95 
Collins BO S20 ooi..c<.ocadtecocsssceeee tac. AMAR 1 hour, $39.95 
Collins KWS-lisck a eae 2 hours, $39.95 
Collins :'7 sade ee Fh onan 2 hours, $89.95 
Collins R-39G A ee ce ere 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 
asc Wee atee 4 hours, $89.95 


Priority shipping within the US is $6.75 each for the firsttwo DVDs, 
additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 


ilspec39@@aol. Re 
es tare a Then you should join the 


Licensed atleast 25 years ago and licensed today? 


Quarter Century Wireless Association, Inc. 
To Join or Renew visit: 
http Jiwww.gqcwa.orgijoin-renew.php 


For more information please contact 
om@qcwa.org 


for the Radio Je Jeu 
This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 


homebrew techniques, and how to 
design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
Sep tied since 1962, grew up on thermatrons, 


Experimentation 


spent 40 years in the electronics 
ipb tei wra sarsions Woeing: Thee oes industry, and is bored to death with 


thermatron oscillator design. This book has everything you . 
need to know about the art and science of thermatron design sol id ~State | 
and construction. it is 287, 8.5 x 11" pages, packed with 
Bt of photos, rer yin ngs ni ' 

rmulas. Grayson Evans, TA2ZGE/KJZUM has been license NOW A | bl f th 
Since 1962, grew up on thermatrons, spent 40 years in the Val a e rom e 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! E e Cc tri Cc R a d O B Oo Oo ks to re 


gecttic Radi, ca 


ft/ 
PH) 


—ELECTRIC RADIO BACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 
All of the Collins compendiums are produced in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 124 pages as of April 2018. 


| ROE SRE REE NUGENT Ie ERC SO ae ne i NER! ING ce $27.00 plus $7.00 Shipping 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages 
11S S 3 ig Ee Sey. I, eee. te $47.00 plus $8.00 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AUVEMTISING.------------------------n-n- nnn nn nnn anew enna nn nn nnn nn nnn en nee n ne nnnenme ene nnnneneeennenneenneee $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------------nneeee= OUT OF STOCK 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-7------------------== $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 


in one 277 page, high quality volume! ---------------------------------------00-- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.---------------------------------------------2--------- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


IS EXCelleNt. ------------------------------------nnnnnnnnnnnnnnnnnnnnnnnenneeneennnennnnnnneenenenennnnnnnennneneneees $24.95 - 10% - $22.45 
Breeeceuradio Hepaly, VOMNMIG: 15 i ipiledaleccncsesecesessuscecklovenstuvecinalichooacibeet/dcdlaodesee Nemiesees $26.95 
Be eae PBGIO RED aIr, VOILE: 27 in besnseacscensnossevancelncnvosessasuavrseaxeunsesersusunsarececareessesosecsesies $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
a eeeneEEmEEEnEEEmmeren eee $25.95-10% = $22.45 


ube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. .............006-- $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis --------------------------------=-------------- $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
INfOrmMative.---------------------------------------nnnnnnnnnnnnnn enna nnnnnnnnnnnnnnnnennnnnnnnnenennennns $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 201 3, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles, mentioning radio communications of the day. ------------------------------------------------------- $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Ferret nnn nn men nnn nnn nnn nnn nnn nnn nnn nn nnn nnn nnn nnn nanan ane - === === === $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. Please Note: When the 
remaining stock is gone, this book will be out-of-print. --------------------------------------------- $21.95 - 10% = $19.75 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Hollow State Design and Tube Type Transmitters are shipped for $6.00 each. 
Shortwave Receivers Past and Present is very heavy and shipping is $7.00. 

For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 

Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 


Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 
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Cn 


RYAN RAE BESET 


pomeranian egg 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
10/18 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


Se nnenicnceneen 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 or 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


